method. The reduction potential for biasing at the platinum-working electrode was set at 4 7 V based on a voltammogram. As a result, the hydrogen ions in the enzyme-immobilised membrane were diminished due to the hydroxide ions generated by the reduction potential and the recovery time was reduced to less than 2min as compared to the 10-20min required using the conventional method.
increasing great demand. The CMOS process is cheaper than the GaAs or BiCMOS process and can be integrated with base-band circuits. The characteristics of CMOS in the R F range [l] have thus been widely studied. To prolong the life of batteries in portable systems, low-voltage high-performance RF circuits are required. The design of such circuits is therefore a key issue.
The first proposed low-voltage CMOS LNA utilised a folded cascode amplifier topology [2] . There are two disadvantages of this topology. First, two LC tanks require a large die area. Secondly, the PMOS characteristics are usually poor in the R F range. An alternative low-voltage LNA topology is depicted in Fig. 1 [3] . The inductors in the LC tanks provide the DC bias current path, and the LC tanks resonate at the carrier frequency to provide large resistance. In addition to the two LC tanks, this topology requires another capacitor to bypass the R F signal from M1 to M2. The small bypass capacitor increases the noise figure (NF) rapidly because it contributes significant resistance in the R F range. To reduce the noise contribution of the bypass capacitor, one approach is to use an MIM capacitor to realise a large bypass capacitor. Unfortunately, this process requires additional masks to fabricate the MIM capacitor. 
where mRF is the carrier frequency and R,,,,., is the impedance of the signal source. The planar-interleaved transformer, T1, is used to couple the RF signal from MI to M2. Transistor M3 is configured as an output driver stage to drive the 50Q load. Since the planar-interleaved transformer has a higher self-resonant frequency (fsR) than the stacked transformer, this topology can operate properly at the higher frequency. Owing to the fact that the planar-interleaved transformer replaces the two LC tanks and one bypass capacitor in Fig. 1 , the proposed topology can operate under a low supply voltage with less die area.
RF models: The modified MOSFET model for simulation is based on the BSIM3v3 SPICE model, with some passive components added to combat the parasitic effects in the R F range [5] . The inductors and the planar-interleaved transformer were all designed and modelled by ASITIC [6] . For accuracy, each interconnection was modelled as the transmission line.
5 HSIAO, C.C., KUO, C.W., and CHEN, Y.J.: '6.8GHz monolithic oscillator fabricated by 0 . X S11 (S11 = -16.ldB at 5.2GHz) 0 S12 (S12 = -34.5dB at 5.2GHz) 0 S21 (S21 = 7.87dB at 5.2GHz) 4-S22 (S22 = -18.7dB at 5.2GHz)
Measurement results: The proposed low voltage CMOS LNA was fabricated using a 0 . 3 5~ 1P4M standard digital CMOS process.
Its die photograph is shown in Fig. 3 . The aspect ratio of all the transistors was (100/0.35)pm. All the inductors were circular to obtain higher quality factors, and the MOS gate fingers were double-ended to reduce the noise [4]. The measured values were as follows: S11 was -16.ldB, S22 was -18.7dB, S21 was 7.87dB, S12 was -34.5dB and N F was 5.6dB at 5.2GHz, with 12.4mA being drawn from the 1V supply voltage without any off-chip tuning. Fig. 4 shows the measured S-parameters. The measured e l d B is 4.2dBm and IIP, is +2.8dBm.
Conclusions:
A low-voltage CMOS low-noise amplifier topology has been demonstrated and a lV, 5.2GHz CMOS LNA has been fabricated and measured to verify this topology. The measurement results prove that the proposed CMOS LNA topology can operate properly at a high frequency with a low supply voltage. Since this LNA has been fabricated using standard CMOS technology, it can be easily integrated with other front-end circuits to build CMOS transceivers without requiring any additional mask or post-processing steps.
Deep-ridge distributed feedback waveguide for polarisation independent all-optical switching S.-H. Jeong, T. Mizumoto, K. Nakatsuhara, M. Takenaka and Y. Nakano
Structural birefringence in a deep-ridge distributed feedback (DFB), waveguide for polarisation independent all-optical switchmg is investigated. The coupling coefficient of the DFB structure is also polarisation independent between the TE and TM modes.
Introduction: All-optical switches, which do not need OEEO conversion, are indispensable components for implementation of ultrafast optical signal processing [l] . The combination of the optical Kerr effect and the distributed feedback (DFB) mechanism in nonlinear media enables all-optical bistable, thresholding and Boolean logic functions to be realised. Nonlinear waveguide devices loaded with corrugated grating can be monolithically integrated with other photonic devices, since they do not require any cleaved facets. The all-optical bistable [2] , thresholding [3] and AND-logic operation [4] were reported in nonlinear distributed feedback waveguides, and all-optical bistable switching was reported in a nonlinear directional coupler loaded with Bragg reflector [5] . All of these results were achieved by launching TEpolarised lightwave into an input port of the device, since these devices intrinsically have strong structural birefringence. In the nodes of a photonic network, however, the input Iight is unpolarked. Hence, optical switching operations are strongly required to be insensitive to the state of polarisation of the input light. A large number of waveguide schemes such as buried structure [6] and deep-ridge structure [7] have been intensively investigated to minimise structural birefringence. The deep-ridge waveguide structure is a most promising candidate from the viewpoint of compactness, simplicity of fabrication process and integration with other photonic devices such as a wavelength converter or a semiconductor optical amplifier. Fig. 1 shows a schematic diagram of the deep-ridge distributed feedback waveguide. In the deep-ridge waveguide, structural birefringence can be eliminated by adjusting the waveguide width 0. In addition, the variation of the birefringence is strongly influenced by the waveguide parameters, such as the composition of the core (N,)/cladding (Ncl) and the thickness of the upper cladding (T,,)/core (Tco) [8] . As a preliminary experiment, the device was fabricated using a GaInAsPLnP wafer in which a 3OOnm-thick InP upper cladding layer and a 4501x11-thick GaInAsP (A, = 1430nm) guiding layer were grown on an (100) InP substrate. The deep-ridge was formed by reactive ion etching using a CH4/H20/02 mixture. To operate at the 1 . 5 5~-
